Background of study aims and objective: Epicardial fat thickness is a novel parameter for predicting outcome and assessment of severity of coronary artery disease. Our present study aims to establish an association between epicardial fat thickness and coronary artery disease. Materials & Methods: Patients of suspected CAD underwent coronary angiography. 100 subjects proven as confirmed cases were included in the study. Routine clinical examination, risk factor profile and anthropometric variables were also done. Severity of CAD was assessed using Gensini Score. Epicardial fat thickness was measured using 2D ECHO. For comparative analysis, 50 healthy individuals were also included in the study. Results: Epicardial fat thickness was significantly higher in cases (7.53 ± 1.79 mm) than controls (4.24 ± 1.09 mm). Female sex, hypertension, dyslipidemia, obesity were observed to affect EFT significantly. No difference in mean EFT was observed with age, diabetes, smoking, ECG changes and arterial territory involvement. BMI and Gensini scores both showed strong positive correlation with epicardial fat thickness. Conclusion: Epicardial fat thickness is associated and linearly correlates with onset and severity of CAD.
Introduction
Coronary Artery Disease (CAD) is a complex chronic inflammatory disease characterized by remodeling and narrowing of coronary arteries supplying the heart most commonly due to atherosclerotic changes [1] . It has a complex and multifactorial etiopathogenesis with an unpredictable natural course of disease. Globally, the incidence and mortality due to CAD has assumed epidemic proportions. In India over the past few years, there has been a shift in disease trend with increasing burden of non communicable diseases with CAD being the forerunner [2] .
Epicardial fat thickness (EFT) is a promising novel marker for assessing risk and progression of CAD. It is the true visceral depot of heart with close proximity to the myocardium and shares the same microcirculation [3] . Epicardial fat has shown to produce adipokines and other proinflammatory cytokines, which plays an important role in accelerated atherosclerosis and subsequent CAD [4] - [9] .
It has also shown to have association with established risk factors of CAD such as diabetes, dyslipidemia, hypertension and smoking [10] [11] [12] [13] [14] .
Although epicardial fat is a marker of visceral adiposity, there is evidence of its relation with increased subcutaneous adipose tissue & body mass index [14] .
The aim of the present study was to assess the association of epicardial fat thickness with occurrence and severity of CAD and also its relation with other conventional risk factors.
Materials and Methods

Study Design
The study was an observational cross sectional study conducted at SCB Medical College, Cuttack over a period of one year. 100 patients were enrolled in the study all of whom were angiographically proven cases of coronary artery disease.
For comparative analysis 50 healthy subjects were taken who did not have any conventional CAD risk factors. Both the groups were matched for age and sex.
Written consent was obtained from every subject enrolled in the study.
Inclusion Criteria
Confirmed cases of coronary artery disease proven by coronary angiogram were taken as cases whereas controls were healthy individuals.
Exclusion Criteria
All cases of previously diagnosed CAD who underwent CABG or PCI, Valvular Heart Disease, Cardiomyopathies, COPD, Chronic kidney and chronic liver disease, pericardial or pleural effusion and poor echo window patients were excluded from the study.
Methodology
Body Mass Index was calculated using Quetelet's Index. Coronary Angiography was performed and patients with occlusion were included in the study. Judkin' technique was used via femoral or radial artery approach. Gensini Scoring System was used for quantitative assessment of severity of CAD [20] .
Statistical Analysis
All data were collected, tabulated, and statistically analyzed using SPSS for 
Results
Demographic Profile
The mean age of cases was 55.99 yrs and that of controls was 52.70 yrs ( Table 1) .
Out of the 100 cases 70 were males and 30 females whereas among 50 controls 34 were males and 16 females. BMI of cases and controls was 26.56 and 24.41 respectively ( Table 1) . Various risk factors, ECG changes and ECHO findings were observed in cases.
EFT vs Various Parameters
Various independent risk factors for CAD were compared with EFT. The mean EFT did not show any statistically significant variation with increasing age with very weak correlation ( Table 1 & Table 7 ). The CAD group showed significantly higher values of mean EFT among females as compared to males. However this difference was absent in the control group (Table 2 ). In subjects with higher BMI, EFT was found to be significantly higher for both the cases and controls with strong correlation (Table 7) . When compared with the established risk factors, higher EFT was found in hypertensives and dyslipidemic subjects but not in diabetics and smokers (Table 3) . ECG changes and regional wall motion abnormality on 2D ECHO did not have any significant influence on EFT (Table   4 & Table 5 ). The group with proven CAD had higher EFT than the control group with statistically significant difference (Table 6 ).
EFT vs Severity of CAD (Assessed by Gensini Score)
Severity of CAD as assessed by Gensini score was compared with EFT. Subjects with higher Gensini scores had statistically significant higher mean EFT. A Table 6 . Epicardial fat thickness in cases and controls.
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Epicardial fat thickness in cases and controls
Study population p Value Cases Controls
Epicardial fat thickness (in mm) 7.53 ± 1.79 4.24 ± 1.09 0.001 strong correlation between severity of CAD and EFT was also established (Table   7 & Figure 2 ).
Discussion
Epicardial fat thickness has been identified as an important tool in early diagnosis and predicting outcome in coronary artery disease [21] . Various parameters were compared with epicardial fat thickness and promising results were obtained. The group with proven CAD had higher mean EFT as compared to normal individuals which is consistent with multiple studies worldwide [22] [23] [24] . Although age being an important predictor of CAD, no such result was obtained in our study. Female cases had higher values of EFT as compared to male counterparts [25] . However, no such difference was observed in healthy individuals. A possible explanation for this might be the absence of CAD risk factors in the World Journal of Cardiovascular Diseases [27] were found to be an independent factor influencing epicardial fat.
In our study diabetic with CAD did not show any increased values of EFT [22] [23] [28] . This might be due to the high rates of death in diabetics due to silent myocardial infarction. [25] . ECG changes of CAD patients and territorial regional wall motion abnormality on 2D ECHO had no association with EFT. Severity of CAD assessed by Gensini score had a strong positive correlation with epicardial fat.
Epicardial fat thickness can prove to be an important screening tool in general population for early diagnosis and treatment of CAD with specific strategies directed towards the same.
Limitations
 The present study being a cross sectional study could not establish causality between EFT and CAD. A prospective study needs to be undertaken for the same in future.  The controls being healthy individuals were devoid of risk factors. Studies in non CAD patients with presence of risk factors would be more appropriate. World Journal of Cardiovascular Diseases  Sample size of our study was 100 patients. Study involving large sample size would yield better results.  As it is a hospital based study, it might not give the exact representation of the entire population.
Conclusion
Epicardial fat thickness significantly correlated with the severity of coronary artery stenosis angiographically and can be used for risk stratification. Echocardiography is an easy, inexpensive and non-invasive method for measurement of epicardial fat. There are several established CAD risk factors, such as obesity, hypertension, diabetes mellitus, smoking and dyslipidemia, but among these well known risk factors, epicardial fat thickness emerged as an independent predictor of CAD. In order to include it in the armamentarium of conventional tools for assessment of coronary artery disease, a larger study with promising results needs to be done. However, in the present scenario, we can safely conclude that this novel parameter holds great importance for assessment of CAD in future.
